An experiment conducted to investigate the effect of planting method and plant density, on morpho-phenological traits of baby corn (Zea mIays L.) variety KSC 704 in agricultural and resources research center of KhorasanRazavi during 2012 growing season. Split plot experiment carried out base on randomized complete block design with three replications. Main plots belonged to three levels of planting method (ridge planting (RP), double rows of planting on ridge (DRP) and furrow planting (FP)). Sub plots belonged to three levels of plant density (D1: 90,000; D2: 120,000 and D3: 150,000 plant/ha). Plant height, tassel length and stalk fresh weight affected by planting methods significantly. The highest and lowest ear yield belonged to D2 and D1 plant density by 9987 and 8780 kg/ha ear production respectively. Anthesis silking duration (ASI), ear number per plant, ear height, leaves number, leaves number above ear, ear leaf diameter, ear length, ear diameter, stalk fresh weight and husked ear yield affected by plant density. The highest ear per plant (2.3 ear/plant) produced by D2 treatment. Leaves number above ear, ear leaf length and diameter, fresh stalk weight and diameter affected by interaction between plant density and planting method respectively. D3 produced the highest de husked ear yield by mean of 1969 kg/h. Ear yield did not affected by planting method.
Introduction
Maize is the third important cereal food crop after rice and wheat. Since long, maize has been cultivated for grain and fodder purpose. Baby corn is the fresh ear of maize plant harvested young, especially when the silks have either not emerged or just emerged, and no fertilization has taken place (Pandey et al., 2000) .
It's by product is green biomass which is used to feed animals. The de husked ears of baby corn can be eaten as vegetable or processing as canned production (Ramachandrappa et al., 2004) . Baby corn production first placed in Taiwan and then developed in Thailand. Baby corn is a short season plant and could produce as a summer intercrop item with 50-80 day duration. There are special maize varieties which are suitable as baby corn, but many short season varieties of dental and sweet corn can grew as baby corn too (Dardou & Chamnan 1994) . Maize yield is more affected by variations in plant density than other members of the grass family due to its low tillering ability and the presence of a brief flowering period (Vega et al., 2001) . Plant density exerts a strong influence on maize growth, because of its competitive effect both on the vegetative and reproductive development (Singh and Chaudhry, 2008) . Roy and Singh (1986) found that in corn, plant population of 80,000 plants per hectare produced significantly higher yield (36.8 ton/ha) than 60,000 plant population did (25.8 ton/ha). Emam and Tadaion (1998) reported that 11.11 plants m-2 produced the highest maize leaf area index and seed and fodder yield. Bangarwa et al. (1989) reported in maize plant population of 40,000, 65,000 or 90,000 plants ha-1 produced 52.2, 64.9 and 72.7 t/ha grains yield respectively. Thakur et al. (1997) observed that in wider spacing of 60 cm × 20 cm, there was significantly increase in almost all the growth and yield attributes in baby corn but could not compensate baby corn yield obtained in narrow spacing. Sahoo and Panda (1999) reported that higher plant populations appeared to have more advantages in terms of baby corn yield. Rahmani et al (2010) showed that the highest de husked baby corn yield (722 kg/ha) was harvested from the highest plant density (105,000 plant/ha). Mazaheri et al (2001) reported that, double rows on ridge enhance water use efficiency by reducing evaporation area. Rafeei et al (2003) showed that double rows ridge planting increasing yield at least 30% more than ridge planting. Single cross 704 is the most popular corn variety in Iran. It is long season and thus faced to early autumn cold weather in many corn area production of Iran (Fateh et al, 1385) . Harvesting SC704 as baby corn could be a perfect alternative in many regions. The objective of this study was determining the best plant population for highest baby corn production of SC704 maize variety and investigating agricultural and morphological characteristics of baby corn at different planting methods.
Materials and methods
An experiment was conducted to investigate the effect of planting methods and plant population, on morphological and phenological traits, yield and yield components of baby corn. The experiment carried out at agricultural and resources research center of Khorasan-Razavi during 2011. The station is at south-east of Mashhad, with 35° 43´ E latitude and 59° 15´ N longitude. A split plot design base on complete randomized blocks with three replications was conducted. Planting methods (P1: ridge planting P2: double rows of planting on ridge and P3: Furrow planting) belonged to main plots. Sub plots belonged to three levels of plant density (D1:90,000; D2:120,000 and D3:150,000 plant/ha). Single cross 704 maize variety (SC704) selected for the experiment. Each plot contains 4 lines with 5 meter in length. Ten plants were randomly selected from central lines of each plot for recording data. Measured traits were: ears per plant, ear height, plant height, leaves number, leaves number above main ear, ear length, main ear leaf length, main ear leaf width, tassel length, stem diameter, ear diameter, stem fresh weight and ear yield.
Results analyzed using SAS ver 8.8. Means were compared by Duncan's multiple range test at 0.05 significant levels. Pearson correlation analysis and stepwise regression conducted between ear yield and other measured traits.
Results and discussions
Morphological and phonological traits Plant height Plant height affected planting method and interaction between plant density and planting method (p<0.01) (table 1). Furrow planting produced shorter plants rather than ridge planting in all planting densities. The highest plants produced by ridge planting and D3. Furrow planting at D1 produced shortest plant (table 2) . Demotsmainard and Pellerin (1992) reported that high plant population results in enhancing plant height. Plant competition for light is the main reason for higher plants at dense populations (Muchow et al, 1990) . Sidat and Hashemi Dezfuli (2000) reported that plant density and planting pattern did not affect corn height.
Tassel length
Planting methods had significant effect on tassel length (p<0.01).Tassel length was higher at ridge planting rather than two other treatments (table 2). Result was in contrast with Nasr-allah Hosseini et al (2009) and chkan (2012) . Chukan (2012) declared that tassel length is more control by genetic rather environment.
Stem diameter
Interaction between plant density and planting method showed a significant effect on stem diameter (p<0.05). 90.000 plant density in ridge planting produced the thickest stems (2.22 mm) while the lower stem diameter (1.83 mm) belonged to 90.000 plant densities at furrow planting. Stem diameter decreased by higher plant densities at P1 and P2, but increased by high plant densities at P3. Konuskan (2000) and Lashkari et al (2011) , reported that stem diameter were lower in high plant densities as a consequence of interplant competition.
Stem fresh weight
Stem fresh Wight affected by planting method (p<0.01) and interaction between planting method and plant density (p<0.01). The highest stem weight produced by planting 150.000 plants per hectare at ridges. D2 at furrow planting produced the lower stem weight between applied treatments. Stem weight was correlated by plant height (r 2 = 0 .594**). Higher competition between plants at double rows planting method results in lower stem weight at this treatment. Result was in agreement with Fatemi et al (2008) .
Leaves number per plant
Leaves number affected by plant density (p<0.05). Effect of planting method and interaction between planting method and plant density was not significant on leaves number production per plant (table 1). A significant correlation seemed between total leaves number per plant and plant height (r 2 = 0 .417*). Higher plant densities reduced leave number per plant by enhancing interplant competition (Konuskan, 2000) .
Main ear leaf length
Leaf length affected by plant density (p<0.05) and interaction between planning method and plant density (p<0.01) (table 1).
Figure1. interaction between plant density and planting method on main ear leaf length At ridge planting and double rows on ridge the tallest leaf length belonged to lower plant densities, while at furrow planting D3 produced taller leaves rather than two other densities (fig 1) . It means that furrow planting reduces interplant competition in high plant densities. Leaf length significantly was correlated with de-huske ear yield (r 2 = 0 .567**).
Main ear leaf width
There was not significant difference between leaf widths at furrow planting method. Effect of plant density (p<0.5) and interaction between plant density and planting method (p<0.01) was significant on leaf width (table 1). The lowest leaf width belonged to D1 at furrow planting. There were not significant differences between other treatments in respect of leaf width (fig ).
Figure2. interaction between plant density and planting method on main ear leaf length 
Anthesis silking interval (ASI)
ASI did not significantly affected by applied treatments (table 1) . ASI is more affected by environmental conditions like temperature and water availability which were not among this experiment treatments (Bolaños and Edmeades 1996) .
Yield and yield components Ear length
Ear length significantly affected by plant densities (p<0.01) (table 1). Higher plant densities resulted in lower ear length in all planting methods (table 2). The result was in agreement with Zahng et al (2006) which reported that ear length reduced by higher plant densities. This may be due to the effect of interplant competition for light and soil water and nutrients (Lashkari et al, 2011) .
Ear diameter
Effect of plant density was significant on ear diameter (p<0.01) ( Lashkari (2011) .
Ear number per plant
The number of ears per plant was significantly affected by different plant population densities (p<0.01) (table 1). The maximum number of ears plant (2.26) was produced by D2. Higher plant densities may reduce the supply of water and nutrient for growing ears which consequently compelling the plants to undergo less reproductive growth (Zamir et al., 2011) . Lowe densities may results in higher biomass production rather than reproductive organ production.
Ear yield
Ear yield significantly affected by plant density (p<0.05). Planting method and interaction between treatments was not significant on baby corn ear yield (table 1). Ear yield increased by higher plant densities, but there was not significant differences between D2 and D3 in respect of ear yield. ear yield was correlated by ears number per plant (r 2 = 0 .489**). Maize yield is low with low plant densities because of little plasticity of leaf area per plant and weed competition (Cox, 1996) . Very high plant densities reduce ear yield due to the effect of interplant competition for potentially yield limited environmental factors. Thus a plant density above critical populations has a negative effect on yield of each plant and results in lower yield (Xue et al, 2002) .
De-husked ear yield
Reaction of de-husked ear yield to studied treatments was the same as ear yield. Planting method has not significant effect on de-husked ear yield. de husked ear yield significantly affected by plant density (p<0.05) (table 1). Higher plant densities resulted in higher de-husked ear yield (table 2) . De-husked ear yield was correlated with ear yield (r 2 = 0 .630**) and ear number per plant (r 2 = 0 .39*) In each column means by same letters showed not significant differences In each column means by same letters showed not significant differences
